Finzi: Discussion on the Coolidge Tube
With the Coolidge tube one requires no apparatus for running water to cool the tube, neither does one need a rhythmic interrupter, and I think the cost will not be found to be excessive. With care, the life of this tube seems to be a very long one. I have never forced mine. I know some pass as much as 10 ma. to 20 ma., but for therapy I do not pass more than 5 ma. or 6 ma., and with that current the tube has been in almost daily use, and has run steadily for over a year.
Dr. N. S. FINZI.
I am afraid I have no figures nor experiments to bring before you on this subject: my observations on it will be purely clinical. With regard to radioscopy, I find one can get fairly good results with the Coolidge tube, but I am not satisfied that one can obtain the very best detailed work with it compared with the ordinary tube with a tungsten target. I do not think one gets the same fine detail in the case of the lungs, for instance. For bismuth meal work, of course, the Coolidge tube is ideal. Whether it is the bluntness of the focus, even in the fine focus Coolidge tube, or the secondary rays given off from the tube, or the fact that one does not get the same spectrum of rays, I cannot say. I am inclined to suspect that some of the medium soft rays which one gets from the ordinary X-ray tube are not so numerous, that is to say, the rays which are most useful for taking delicate negatives. One can get exceedingly soft rays and exceedingly hard ones, but whether with this tube we get so much of the middle ratios I am inclined to doubt. I have no figures upon which to base this statement: it is an impression, and I hope physicists will be able later on to enlighten us upon the point. If one has a feeble apparatus, no doubt it is better to use a Coolidge tube, because it has nearly double the efficiency for the same current through the coil as compared with the ordinary X-ray tube; at any rate it is considerably more efficient.
With regard to radio-therapy, I am afraid I have been working on rather heroic lines-that is, I have been getting the dosage down to as short a time as I could conveniently manage. My ordinary time now for a pastille dose (5 H), measured through 31 mm. of aluminium, is 21 min.; for 7 H. it is 31 min.; for 8 H. 4 min. The same amount of rays u'sed without a filter give a pastille dose in 50 sec. I have successfully used this for epilation: the whole five areas of exposure, with the use of the Kienbdck method, were done in well under half an hour. The exposure times varied from 48 sec. to 54 sec. each, the variation being due to the fact that the tube was hotter for some exposures than for others. As the target gets hotter the tube gets softer, unless one alters the heating current. The current I passed through for these exposures was 10 ma. to 15 ma. Of course, the anode gets absolutely white-hot, and glows like a tungsten lamp, and in order to keep the glass of the tube cool, I have got an air-blower. If I were setting up a new one, I should have an air-sucker, on the principle of the vacuum cleaners; this would have the additional advantage of sucking away the ozone and the nitrous fumes which attend this work.
As to the dosage, I agree with Dr. Harrison Orton that one cannot give quite such a big dose of filtered rays with the Coolidge tube as with the ordinary tube. I used to find that I could give about 7i H. to 8 H.
to most patients with the ordinary tube, but with the Coolidge tube this goes down to about 7 H.
I am convinced that no one who has used the Coolidge tube for treatment will care to go back to ordinary tubes, unless it can be proved to them that the Coolidge will not give as good results. I think the results are neither better nor worse than those we used to obtain with the use of the older tubes, but the conveniences of working with the Coolidge tube are enormous: you can set your tube to do a certain thing in a certain time, and you can rely on it doing the same thing each time.
With regard to the break to be used for a Coolidge tube, I have used the mercury break and I have used the Wehnelt break, and I infinitely perfer the last-named: the steadier voltage which one gets with it seems to suit the Coolidge tube better, and one can work it harder without sparking round the tube. With the mercury break I find a great tendency towards sparking round the tube, or across the alternate gap, if the tube is worked hard. I find that if a mercury break is used the best method of working is to use very rapid interruptions and a low induction in the primary of the coil. For therapy with the ordinary tube I prefer the highest induction and the slowest break, but with the Coolidge tube the conditions seem to be reversed. Another observation is, that if you are using a mercury break and, keeping the heating current through the spiral constant, you increase the current through the primary of the coil, the milliamperes in the tube decrease, because the secondary voltage is increased and the tube gets harder. If you are using a Wehnelt break, this does not occur to the same extent-i.e., the secondary voltage is not increased to the same extent by increasing the current in the primary.
As to cost, my first tube lasted me four and a half months, and then the filament broke: I think it was broken when I received it, but not badly enough to prevent working. My second tube failed two days ago, having lasted me thirteen months, and then it went wrong by accident: I was doing some experiments with it and sparked it. I think the Coolidge tube will not be found to be more expensive than the ordinary tube.
Dr. SABERTON (Harrogate).
I have not made any experiments with the Coolidge ttube, so my remarks will be purely clinical and confined to a narration of my experiences with this tube. Speaking from the radiographic point of view, I have not succeeded in obtaining so good a negative with the Coolidge as with an ordinary tube; there appears to be a lack of definition or sharpness and a want of fine detail. This may be due to the fact that the tube used was one of the first to come over to this country, and had a very diffuse focus; perhaps later models have a sharper focus. Another explanation may lie in the fact that the rays emitted by the Coolidge tube are of a uniform type or vibration, whereas the vacuum of an ordinary X-ray tube will vary during an exposure and emit rays of varying rates of vibration; this latter characteristic appears to me to be a valuable factor in the production of a good negative. I have had considerable experience in the therapeutic use of the Coolidge tube. In cases of tinea I have found it necessary to push the dose beyond the Sabouraud B tint in order to produce epilation, my experience in this respect being exactly the converse of that of Dr. Orton and Dr. Finzi. The cases of tinea have been treated with fairly soft rays corresponding to a reading of 6 on the Bauer qualimeter. I gave the usual Sabouraud dose to the first three or four patients and failed to produce epilation. In the next two cases the Sabouraud B tint was exceeded; this dose produced a partial epilation. To the next patient I gave about 14 Sabouraud, and this produced complete epilation without any erythema. I fail to understand why one worker finds it necessary to give less than the usual epilation dose and another has to augment the dose beyond the normal to obtain the same result.
In cases of pruritus I find unfiltered rays between 6 to 7 Bauer most successful. For purposes of deep therapy the Coolidge tube appears to me to be ideal to work with, and one obtains most gratifying results. I am accustomed to run the tube with an alternative spark-gap on my
